Claims 




[c2] 



[c3] 



[c4] 



[c5] 



bsphor blend comprising ^t least two phosphors selected from the group 

2 + 



nsisting of (a) Sr P O :Eu 

2+ 2 + 
(F,CI,OH):Eu ,Mn wherein a 



5; (c) 3.5MgO • 0.5MgF CeO 

(Sr.Ba.Ca) (PO ) (CI,OH):Eu 
5 4 3 



+ ,Mn ;(b)(Ca,Sr,Ba) (PO ) 

a 4 3 

is in a range from about 4.5 to and including 

4+ , , 2 + 

\An ; d) Sr Al O :Eu ; (e) 
2l 4 14 25 

; (f) an europium-activated aluminate 



phosphor selected from the group consisting of (Ba,Ca,Sr) MgAI O :Eu 

2+ 2+ 2 16 ¥+ 

, (Ba.Ca.Sr)MgAI , O *Eu T , and (Ba,Ca,Sr)Mg Al O :Eu ; 

10 17 I 3 14 25 

and (g) an europium and manganese co-activated aluminate phosphor selected 

2+ 2 + 

from the group consisting of (Ba,Ca,Sr) MgAI O :Eu ,Mn 

2+1 2 + 2 16 27 

(Ba,Ca,Sr)MgAI O :Eu ,Mn , and (Ba,Ca,Sr)Mg Al O :Eu 

2 + 2+1 ^ ^ 2 ^ 

,Mn ; said phosphor blerjd being capable of absorbing electromagnetic 

radiation having wavelengths in a range from about 315 nm to about 480 nm 



and emitting light having wave 



2.The phosphor blend of claim 



engths in the visible spectrum. 



1, wherein said phosphor blend preferably 



absorbs electromagnetic radiation substantially in a wavelength range from 



about 350 nm to about 41 0 nn. 



3.The phosphor blend of clairr 



1 , wherein a is preferably in a range from about 



4.7 to and including 5, and more preferably from about 4.9 to and including 5. 

4The phosphor blend of claim 1, wherein said emitted light is white light. 

S.The phosphor blend of claim 4, wherein said white light has color coordinates 
substantially on a black body pcus of a CIE chromaticity diagram. 



[c6] 



2+ 2 + 

6.A phosphor blend comprising a mixture of Sr P O :Eu ,Mn and at 
least one phosphor that is selected from the grc&p £ons?sting of (a) (Ca,Sr,Ba) 

I a 

(PO ) (F,CI,OH):Eu ,Mn T wherein a is in a range from about 4.5 to and 

j 4+ 2 + 

including 5 ; (b) 3. 5MgO • O.SMgF GeO :Mn ; (c) Sr Al O :Eu ; 

^ + 2 4 14 25 

(d) (Sr,Ba,Ca) (PO ) (CI,Oh():Eu ; (e) an europium activated aluminate 

phosphor selected from the griup consisting of (Ba,Ca,Sr) MgAI O :Eu 

2+ 12+ 2 16 ¥+ 

, (Ba,Ca,Sr)MgAI O :EiJ , and (Ba,Ca,Sr)Mg Al O :Eu 

10 17 1 "* 14 2 r 
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[c7] 



[c8] 



[c9] 



[clO] 



and (f) an europium and manganese co-activated aluminate phosphor selected 

from the group consisting of (Ba.tfa.Sr) MgAI O :Eu ,Mn 2+ , 

2+ I 2+ 2 16 27 
(Ba,Ca,Sr)MgAI n O ^ :Eu ,MI> , and (Ba,Ca,Sr)Mg Al O :Eu 
2+ 2+ 10 17 1 3 14 25 

,Mn ; said phosphor blend being capable of absorbing electromagnetic 
radiation having wavelengths in a range from about 315 nm to about 480 nm 

and emitting light having wavelengths in the visible spectrum. 

* 

7. The phosphor blend of claim 6, wherein said phosphor blend preferably 



absorbs electromagnetic radiation 
about 350 nm to about 410 nm. 



substantially in a wavelength range from 



8.The phosphor blend of claim 5, wherein a is preferably in a range from about 



4.7 to and including 5, and more p 



2 + 



2 + 



eferably from about 4.9 to and including 5. 



9.A phosphor blend comprising a n ixture of (Ca,Sr,Ba) (PO ) (F,CI,OH):Eu 



4 3 



,Mn wherein a is in a range f om about 4.5 to and including 5 and at 



least one phosphor that is selected From the group consisting of (a) Sr P O 

2+ 2+ „ 4+ 
:Eu ,Mn ; (b) 3.5MgO • 0.5MgF GeO :Mn ; (c) Sr Al O :Eu 
+ \+ 2 4 14 25 

; (d) (Sr,Ba,Ca) (PO ) (CI,OHI:Eu ; (e) an europium activated 

aluminate phosphar selected from tie group consisting of (Ba,Ca,Sr) MgAI 

2 1 6 

2+ , 2 + 

O 27 :Eu , (Ba,Ca,Sr)MgAI ^ O ^ :Eu , and (Ba,Ca,Sr)Mg Al i O ^ :Eu 



2+' 



; and (f) an europium and mangapiese co-activated aluminate phosphor 



2+ , 2 + 

, (Ba,Ca,Sr)MgAI O :Eu 

2+ 2+ 10 17 

,Mn 



,ivm ; said phosphor blend being capaoie or aDsoming electromagnetic 
radiation having wavelengths in a range from about 315 nm to about 480 nm 



2 + 

selected from the group consisting qf (Ba,Ca,Sr) MgAI O :Eu ,Mn 

2 + 2 16 27 

Mn , and (Ba,Ca,Sr)Mg Al O :Eu 

3 14 25 



ng capable of absorbing electromagnetic 



and emitting light having wavelength 



in the visible spectrum. 



lO.The phosphor blend of claim 9, wlierein said phosphor blend preferably 
absorbs electromagnetic radiation substantially in a wavelength range from 
about 350 nm to about 410 nm. 



Tell] 



1 l.The phosphor blend of claim 9, wherein a is preferably in a range from about 



4.7 to and including 5, and more preferiably from about 4.9 to and including 5. 
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[c12] 



[cl3] 



[cl4] 



[cl5] 



5 8 



[cl6] 



2 + 2 + 

1 2.A phosphor blend comprising a mixture of Sr P O :Eu ,Mn and 

\ 2+ 2+ 2 2 7 
(Ca,Sr,Ba)5(PO ) (F f CI,OH):aj ,Mn ; wherein a is in a range from about 

4.5 to and including 5, and saidl phosphor blend being capable of absorbing 
electromagnetic radiation having wavelengths in a range from about 31 5 nm to 
about 480 nm and emitting light having wavelengths in the visible spectrum. 

1 3.The phosphor blend of clairr 1 2, wherein said phosphor blend preferably 
absorbs electromagnetic radiation substantially in a wavelength range from 
about 350 nm to about 41 0 nm. 



1 4.The phosphor blend of claim 1 2, wherein a is preferably in a range from 



about 4.7 to and including 5, a 
including 5. 



1 5.A phosphor blend comprisirg a mixture of phosphors having formulas 



3.5MgO0.5MgF CeO :Mn 



4 h 



manganese co-inventecPaluminbte phosphors sefected from the group 



consisting of (Ba,Ca,Sr) MgAI 

2+ 2+ 2 
:Eu , Mn , (Ba,Ca,Sr)M 



d more preferably from about 4.9 to and 



; Sr Al O :Eu 
4 .14 25 



2 + 



; and an europium and 



O :Eu , Mn + , (Ba,Ca,Sr)MgAI O 

27 2+ 2+ 10 

ij Al O _ :Eu , Mn ; said phosphor 



1 y ' — ' T3 14 25 — — ~ — ~ . . ~ . 

blend being capable of absorbing electromagnetic radiation having wavelength: 



in a range from about 315 nm tc 



about 480 nm and emitting light having 



wavelengths in the visible spectr jm. 



1 6.The phosphor blend of claim u 5, wherein said phosphor blend preferably 
absorbs electromagnetic radiatiop substantially in a wavelength range from 
about 350 nm to about 410 nm. 



[cl7] 



1 7.A phosphor blend comprising & mixture of phosphors having formulas 



; and an europium 



4+1 2 + 

3.5MgO • 0.5MgF GeO :Mn ; Sr Al O :Eu 

2 2 \ 4 14 25 

and manganese co-activated alumipate phosphors selected from the group 

, 2+ 2 + 

consisting of (Ba,Ca,Sr) MgAI q :Eu ,Mn , (Ba,Ca,Sr)MgAI O 

2+ 2+ 2 16 \ 27 2+ 2+ 10 

:Eu ,Mn , and (Ba,Ca,Sr)Md ^ Al ^ O ^ :Eu ,Mn ; said 

pnosphor blend being capable of absorbing electromagnetic radiation having 
wavelengths in a range from about 3\S nm to about 480 nm and emitting light 
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having wavelengths in the visible spectrum. 



[cl8] 



1 8.The phosphor blend on claim 1 7, wherein said phosphor blend preferably 
absorbs electromagnetic radiation substantially in a wavelength range from 
about 350 nm to about 41 unm. 



[cl9] 



1 9.A phosphor blend comprising a mixture of phosphors having a formula of 



4+ 2 + 

n ; (Sr,Ba,Ca) (PO ) (CI,OH):Eu ; and an 

5 .43 

>n< 



3.5MgO • O.SMgF CeO 

europium and manganese co-lactivated aluminate phospTior selected from the 



group consisting of (Ba,Ca,Sr) \ MgAI O :Eu , (Ba,Ca,Sr)MgAI O 

2 + 2 + f 16 27 2+ 2+ 10 

:Eu , Mn , and (Ba,Ca,Sr)Mg Al O ^ :Eu ,Mn ; said 

pnosphor blend being capable pf absorbing electromagnetic radiation having 
wavelengths in a range from about 315 nm to about 480 nm and emitting light 
having wavelengths in the visible spectrum. 



[c20] 



^ [c21] 



20.The phosphor blend of claimll 9, wherein said phosphor blend preferably 
absorbs electromagnetic radiatiop substantially in a wavelength range from 
about 350 nm to about 41 0 nm. 

21 .A light source comprising: at least one LED that is capable of emitting 

electromagnetic radiation having wavelengths in a range from near UV to blue; 
least one phosphor material selected from the group consisting of (a) Sr P O 

:Eu 2+ .Mn 2 + ; (b) (Ca,Sr,Ba) (PO ) (F,CI,OH):Eu ^ ,Mn 2 + wherein a is 
7 a \ 4 3 

in a range from about 4.5 to and inquding 5; (c) 3.5MgO • O.SMgF ^ CeO ^ :Mn 

4+ ; (d) Sr Al O :Eu 2+ ; (e) ($r,Ba,Ca) (PO ) (CI,OH):Eu " ; (f) an 

4 14 25 \ 5 4 3 

europium -activated aluminate phosphor selected from the group consisting of 

(Ba,Ca,Sr) ^ MgAI , ^ O :Eu 2+ , (Ba\Ca,Sr)MgAI O :Eu 2+ , and 
2 16 27 2+ \ 10 17 

(Ba,Ca,Sr)Mg Al O :Eu ; andl(g) an europium and manganese co- 
activated aluminate phdsphor selected from the group consisting of (Ba,Ca t Sr) 

MgAI O „ :Eu 2+ ,Mn 2+ , (Ba.Ca.SrjlMgAI O :Eu 2+ ,Mn 2+ P and 
16 27 2+ 2h\ 10 17 

(Ba,Ca,Sr)Mg Al O :Eu ,Mn \; and (h) mixtures thereof; said 

3 14 25 \ 
phosphor material being capable of absorbing said electromagnetic radiation 

emitted by said LED and emitting light hav\ng wavelengths in the visible 

spectrum. 
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[c22] 



[c23] 



[c24] 



[c25] 



[c26] 



22.The light source of claim 2\, wherein said LED emits electromagnetic 



radiation in a wavelength from 



23.The light source of claim 21 



about 315 nm to about 480 nm. 



, wherein a is preferably from about 4.7 to and 



including 5, and more preferably from about 4.9 to and including 5. 



24.The light source of claim 1 7 



, wherein said LED preferably emits 



electromagnetic radiation frorr about 350 nm to about 41 0 nm. 



25.A light source comprising 



it least one LED that is capable of emitting 



electromagnetic radiation having wavelengths in a range from near UVto blue; 

and a phosphor material selected from the group consisting of Sr P O :Eu 
2+ 2+ , ,2+2+ 2 2 7 

, Mn , (Ca,Sr,Ba) (PO ) ^ (F,CI,OH)Eu , Mn wherein a is in a 

a 4 3 

range from about 4.5 to and including 5, and mixtures thereof; said phosphor 
being capable of absorbing said electromagnetic radiation emitted by said LED 
and emitting light having wavelengths in the visible spectrum. 

26The light source of claim 2b wherein a is i preferably from about 4.7 to and 
including 5, and more preferably from about 4.9 to and including 5. 



[c27] 



27The light source according to claim 20, wherein said phosphor material 

further comprises a phosphor {selected from the group consisting of (a) 3.5MgO 

4+ I 2 + 

O.SMgF CeO :Mn ; (b) Sr Al O :Eu ; (c) an europium-activated 

aluminare pho^hor selected froTn the group consisting of (Ba,Ca,Sr) MgAI 

2 16 

2+ 2+ 2+ 2 + 

O :Eu , Mn , (Ba,Ca,SttMgAI O :Eu ,Mn , and (Ba,Ca,Sr) 
27 2+ 2 r 10 17 

Mg Al O :Eu , Mn ; and (d) an europium and manganese co- 
activated alunrfinate phosphor sjelected from the group consisting of (Ba,Ca,Sr) 

2+ 2+ I 2+ 2+ 

MgAI O :Eu , Mn , (Ba,Ca,Sr)MgAI O :Eu , Mn , and 
16 27 2 r 2 + 10 17 

(Ba,Ca,Sr)Mg n AI O :Eu | ,Mn 
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